





Canadian Border
Temperature shall not exceed 16

Grand Coulee Dam

Priest Rapids Dam

OR/WA Border

Pacific Ocean

Degrees C due to human activities.

Temperature shall not exceed 18
Degrees C due to human activities.

Temperature shall not exceed 20
Degrees C due to human activities.

No measurable surface water
temperature increase resulting from
anthropogenic activities is allowed
when temperatures exceed 20
degrees centigrade (7 day running
average of the daily maximums)



Salmon River

22 Degrees C Maximum
19 Degrees C Daily Average

No measurable surface water temperature
increase resulting from anthropogenic
activities is allowed when temperatures
exceed 17.8 degrees centigrade from July

D

OR/WA/ID Border 22 Degrees C Maximum
19 Degrees C Daily Average

Temperature shall not exceed 20
Degrees C due to human activities.

WA/ID Border

Temperature shall not exceed 20
Degrees C due to human Activities.

Columbia River



—_— -

.. CANADA

USA. |

i,
H‘.l‘
,\\ )
-
\, |
: 2% ':'c':r;!T|;| 7 H
i ¢ L] - A
5“" f:nginh | :" ;_ th‘c;__:-.il;_. 1,_1
ﬁk:twdﬂtlw.xu ;-:fiﬁ gj
- .
AGMIM.
%, Jv.'nnf S arand oy >, - |
g © Loulee e |
k 'Racky Feach I
Rock Istanal 7 40 |
ack Island_ WASHINGTON . 1DANG
\'d'anapun?iﬂ". !
A
_ . gLy ile .
Priost H.apldsﬁw”’% e . E‘m iDwoershak
J -,‘:.. v T L
e o
H SR
HLALAHD
'.\i )
"I ,_l cue
I MeHNary Oan g A-HIE : —ny
W ims ! T Joh "'f i 1
L Bnnneurllef - I:?ay“d sy S McNary (T3 UREGON ‘?ik
c:h -1 o N ) o,
T:-w ﬂ@*k Sau N i k3
/{_r"’" The & <5 5
/&'\ Dalles J(
£ armndnly ‘)j-" |'I AREA MAP
w14 L
| L LBS415 WMATE ¥ ECALE tH ¥I.C5













—— 1933 8am
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1935 8am
1936 8am
—— 1937 8am




09-Apr 18-Jul 26-Oct 15-Dec










Figure 3-6 Frequency of Exceedance of 18 Deg C at Rock Island Dam 1933-
1941 and 1977-1984
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Table 3-5: Temperature measurements from the surface and bottom of
the lower Snake River reservoirs near each dam. Thedatawas
constructed from figures in Karr et al (1998).

Date

08/08/91
08/23/91
08/27/91

Lower Granite

Surface
22.2C
22.2C
21.1C

Bottom
21.1C
17.7C
17.7C

Little Goose
Surface Bottom
23.8C 211 C
22.7 C 222 C
21.6 C 194 C

Lower
Monumental
Surface  Bottom
23.3C 20.5C
22.7 C 21.6 C
21.6 C 21.6 C

Ice Harbor

Surface  Bottom
25.5C 21.1C
23.3C 22.2C
21.6 C 21.6 C



Table 3-6: Mean Monthly temperatures of fish ladders at the four lower Snake River Dams from 1991 through 1994. This figure is taken from Karr et al
(1998). The temperature was reported by Karr in deg F and converted here to deg C.

1991 1992 1993 1994

Dam Month Tailrace | Lower Upper Tailrace Lower Upper Tailrace | Lower Upper Tailrace | Lower Upper
Ice Aug 22.4 23.9 20.8 22.0 22.1 19.4 19.8 20.1 19.5 20.4 20.6
Harbor Sep 20.3 22.3 20.1 19.7 20.9 19.8 19.1 19.8 19.8 20.0 204 20.2

Oct 16.1 18.7 17.6 15.7 16.0 15.9 17.2 17.3 17.2
Lower Aug 22.4 22.7 20.7 21.7 219 19.1 19.7 20.2 18.4 19.8 19.8
Monu Sep 20.8 20.6 21.2 19.4 19.8 19.4 19.7 20.0 20.1 20.5 20.6
Mental Oct 15.7 15.9 15.5 15.7 14.7 17.1
Little Aug 22.6 22.8 211 22.2 22.3 19.1 20.0 20.0 18.5 19.5 19.8
Goose Sep 19.3 20.1 20.2 18.9 19.2 19.1 20.1 20.6 20.5 20.6 20.8 21.0

Oct 15.7 18.0 15.9 15.3 15.7 15.5 16.8 17.1 17.2
Lower Aug 21.1 235 23.9 21.7 23.1 23.2 19.2 20.3 20.5 19.8 21.9 21.5
Granite | Sep 18.9 19.2 19.7 17.1 18.8 18.6 19.0 20.6 21.0 20.2 20.7 20.1

Oct 15.9 18.1 16.8 15.3 15.8 15.8 16.3 16.4 16.6
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Figure 3-12. Simulated Water Temperature at Ice harbor Dam 1990 - Dams in
Place and Dams Removed
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Simulated Water Temperature at Ice Harbor Dam 1990 - Dams in Place and
Dams Removed
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Simulations of Water Temperature at Ice Harbor Dam 1990 with Dams in Place

and Dams Removed Compared to Air Temperature at Lewiston, ID
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Effects of Temperature on Juvenile Steelhead

Effect

Reference

Upper Limit of Optimal Range

Smolting Inhibited

Ability to out migrate reduced
Fish stay in freshwater
Disease starts to be a concern
Aeromonas liquefaciens

A. salmonicida

Flexibacter columnaris

Growth rate declines

Bell 1986

Zaug et al. 1972

Wedemeyer et al. 1980
McCullough 1999

Fryer & Pilcher 1974
Fryer et al. 1976
Holt et al. 1975

Myrick & Cech 2001
(Rainbow Trout)




Effects of Temperature on Juvenile Steelhead

Effect

Reference

Predation, optimum range for
northern pikeminnow
walleye

smallmouth bass

channel catfish

Disease more of a concern

Lethal range

Vigg & Burley 1991
Vigg et al. 1991

Brown and Moyle 1981
Koenst & Smith 1976
Bell 1986

(same as previous slide)
Bell 1986




